COSTS OF BIOFUELS
Since Europe is already a net importer of vegetable oils-the primary feedstock for biodiesel productionfuture growth in biofuel production will probably have to come through increased ethanol production. But Europe is a relatively high-cost producer of ethanol. Figure 2 shows a standardized comparison of the gross and net production costs of ethanol for a 200-million-liter plant. The gross costs include investment costs, variable costs like feedstock and processing, and a risk factor of 5 percent. The net cost is calculated by subtracting the value of co-products, like distillers dried grains with solubles (DDGS) and beet pulp, which are used as animal feeds, from the gross cost, except in the case of sugarcane trash.
Brazil's low production costs for sugarcane-based ethanol are the result of that country's long-term experience in developing sugar- Licht's World Ethanol and Biofuels Report, Vol. 4, No. 16, p. 365 and Vol. 4, No. 17, p growing and processing technologies and its relatively low taxation of the fossil fuels used in biofuel production. According to the authors' own calculations for EU countries, domestically produced biofuels would not be viable without a subsidy of some kind unless oil prices were consistently higher than US$80 a barrel. Given that such prices are not imminent, the biofuel industry in Europe, as in the United States, is heavily dependent on continuing political support.
POLITICAL SUPPORT
The European Union has supported biofuel production primarily to promote sustainable farming, protect the countryside, create additional value added and employment in rural areas, reduce the cost of farm support policies, and diversify its energy supplies. Reducing emissions of greenhouse gases is only a secondary goal because the net energy efficiency of the biofuel crops grown in Europe is low. Thus the biofuel industry has much higher carbon abatement costs than do some other fields of energy use.
Increasing farm incomes has also not been a primary reason for supporting bioenergy in the European Union. In Germany, for example, political support contributed to a doubling of the land area devoted to renewable feedstocks-from 545,000 hectares in 1998 to 1.05 million in 2004-and the creation of about 120,000 jobs for processing renewable fuels. Yet the income effects on agriculture have been small. In fact, the gasoline tax exemption on biofuels has even been adjusted on occasion to ensure that farm-level incentives for growing bioenergy crops are not too generous.
Nevertheless, farmers have gained in other ways. For example:
1.The revised CAP allows farmers to grow energy crops on setaside land, and farmers can earn an additional € 100-500 per hectare-depending on location-compared with retaining that land in fallow. 2.In areas with significant animal production, the cultivation of energy crops provides a cost-effective and environmentally acceptable way of disposing of manure by using it as a fertilizer. 3.Biofuel production has led to stronger prices for agricultural commodities used for feedstock (for example, the price of rapeseed increased from about € 180/t in 2000 to approximately € 220/t today).
Despite these benefits, farmers capture only a small share of the total added value from biofuel production. By far the largest share goes to biofuel producers and the gasoline industry.
The support for renewable raw materials, particularly those for liquid biofuels, has also affected trade flows for agricultural commodities. The growth in biodiesel production in Germany, for example, has increased Germany's rapeseed imports, primarily from France and the Czech Republic, but also from North America. On the other hand, diversion of some cereals to biofuel production has helped reduce EU cereal exports and the associated cost of export subsidies.
Some member states of the European Union are considering replacing their tax exemptions for biofuels with a system of mandatory fuel blending. Germany, for example, set an increasing biofuel quota of up to 8 percent in 2015. This system would require transport fuel companies to blend minimum ratios of biofuels with gasoline or diesel fuel. A quandary with this approach is that transport fuel companies would be free to buy biofuels from low-cost producers (like Brazil) in the world market, thereby undercutting the European Union's own biofuel production program and its perceived advantages. Moreover, European consumers would face higher fuel prices because of the removal of the tax exemption, despite the cost savings on imported biofuels.
CONCLUSIONS
Given Europe's high import demand for fuel and its commitments to reduce CO2 emissions under the Kyoto Protocol, political pressure to implement strategies for the use of renewable energy is ever increasing. Thus, Europe aspires to use substantially more biofuels than it currently produces.
Europe has considerable potential to expand its bioenergy program without jeopardizing its food production. This potential is highest in France, Germany, and Spain. Europe, however, is a relatively high-cost producer of biofuels compared with countries like Brazil. Although the existing programs have significant social and environmental benefits, these may be outweighed by their economic costs compared with alternative approaches for supporting rural areas and reducing greenhouse gas emissions. Finding the right balance between supporting a domestic biofuels program and adopting more economically efficient approaches is essential, but any solution will be constrained by the vested interests that have already been created in the domestic industry. Europe can reduce the costs of biofuel production by using set-aside land that has limited alternative uses and by making technological improvements that increase the economic and energy efficiency of biomass crops.
